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A-SURVEY OF THE GENUS LYCOPERSICON FOR RESISTANCE 
TO THE IMPORTANT OCCURRING IN 
OHLO AND INDIANA 


By Ls di Alexander, Associate, Depertment of Botany and Plant 
Pathology, Ohio Agricultural Experiment Station, Wooster, Ohio, Ralph 
E. Lincoln, Associate in Botany, and Vedder Wright, formerly Assistant 
in Botany, Indiana Agriculturel Experiment Station, Lafayette, Indiana. 
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During the past several years, ‘the Division of Plant Exploration 
and Introduction, Bureau of Plant Industry, United States Department of 
Agriculture, has been making a world-wide collection of the genus 
Lycopersicon, especially from Scuth and Central America where the genus 
is thought to be indigenous, in order to obtain new sources of genetic 
material for improving the domestic tomate. Seed of these introductions 
has been multiplied and made available to workers in the United States 
Department of Agriculture am the State experiment stations. 

Certain of these introductions have already been used as a source 
of disease resistance in the development of new varieties of tomatoes; 
however, they will be most useful only after they have been surveyed for 
desirable characters under varied conditions. The »vublication of such 
surveys should greatly reduce the ancunt of work ard exvense involved 
in tomato breeding programs using these collections. 

At the Ohio ard Indiana Agricultural Experiment Stetions, large 
numbers of these introductions have been tested for disease reaction in 
an effort to locate sources of resistant germ plasm for use in tomato 
breeding programs. Tests have been made far resistance to practically 
all the important tomato diseases that occur in the North-Central region 
of the United States. These data are brought together in this paper. 


bethods 


The 448 tomato introductions tested were received during the 
period 1935 to 1940. Since the number of seeds received from the origin- 
al sources was small, usually no tests were made until the seed could 
be field-multiplied. In saving sesd, no attempt was made to select 
types, but the collection was semnled by saving fruit from each plant 
in a plot. Since the blossoms were not bagged, a slight amount of cross= 
ing may “have taken place. 

A classification of those nlants used for secd multiplication 
was made on the basis of fruit ard leaf characters, and in th tables 
of this publication, the introductions are grouped on th basis of these 
characters. Muller (7) divided the genus Lycopersicon into 6 species, 
and his*classification has been followed. Muller also classified a 
large nimber of these introductions, and those identified by him as 
belonging in the group where placed are indicated in the tables by an 
asterisk. 


| 
i 
; 
he 
| 
> 
4 
. 
f 
: 
{ 


The specics L. esculentum contained « number of different types 
that were separated as shown in Teblc 5. In many instenccs, it was not 
possible by macroscopic cxamination to distinguish between certain of 
the small L. esculentum introductions ard L. pimpinellifolium, conse~ 


quently, a group was included in the L.. esculentum types with the heading 
"probable crosses between L. esculentum am L. pimpincllifolium."” It is 
likely that some of the introductions listed under this heading should be 
considered as L. pinpinellifolium or small L. esculentum types. The re- 
mninder were probably chance crosses betwecn the 2 species. : 

Sceds of introductions to ba tested for resistance to fusarium 
wilt, (Fusarium bulbigenum var. lycopersici Wr. & Reinking), were scwn 
in a sand and peat moss mixture, Scveral isolates of the Fusarium were 
mixed to make up the inoculum. Plants about 2 weeks old wer? inoculated 
by dipping the roots into a soore and mycelial suspension, and were then 
transplanted into beds or flats. Soil temperatures in the glasshouse werg 
maintained between 75 and 80° F.; end the air temperature as near ‘70° F, 
as possible, Disease readings usually were made 5 or,6 weeks after in- 
oculation, Certain lots were transplanted into the field for further ob- 
servation and the additione]l deta secured combined with those obtained in 
the grecnhouse. Three classes were used to record the data in Ohio: 
plants with no external symptoms end no discolored vascular tissve on 
cross section were considered healthy; plants with external symptoms or 
darkened vascular tissuc wore listed as diseased; plants dying before 
notes were takcn were listed as dezd. In the Indiana data, 2 classes 
were used: plants not showing external symptoms or discolored vascular 
tissue at the ground line were considered healthy; all others, diseased, 

Leaf mold tests were made by svraying spore suspensions of 
Cladosporium fulvum Cke, onto potted plants with from 4 to 6 true leaves; 
The method was essentially tmt described by Alexander (1,3). Diseased 
leaves used as a source of inoculum for the "Globelle" strain were col- 
lected from northern Ohio,for the "Globe" strein from southern Ohio; in 
each case the strain was verified by cross-inoculations. ; 

Resistance to septoria leaf blight, Septoria lycopersici Speg., 
and to alternaria le-f blight, Alternaria solani (Ell. & Mart.) Jones & 
Greut, was determined by field observations. In addition, certain re- 
sistant plants were tested further by artificial inoculations in the 
glasshouse. Ohio observations were dependent on natural infcction. In 
Indiana, natural infection was supplemented with artificial inoculations 
in separate field plots. Four clésses were used to record resistance to | 
these diseases: Healthy, indicated by (0), snowed no visible lesions and @ 
no defcliation from disease; Very resistant, (1), showed some small lesiomy 
but no defoliation; Moderately resistant, (2), intermediate between very 
resistant and susceptible and showed some defoliation; Susceptible, (3) 
appeared to offer little or no resistance. Certain introductions were 
not uniform for resistance or susceptibility; these are designated as 
heterogeneous (H). The relative resistance of these classes has been 
described by Wright and Lincoln (11). 

Observations on resistance to common tobacco mosaic virus, Marm@ 
tabaci var. vulgare Holmes, were made in Ohio from natural field infec- 
tion. In Indiana, artificial inoculations were made on plants 3 weeks 
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“basis of the appearance of the lesions: resistant, indicated by (1), with 
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53 
after transplanting from the seed flat. No attempt was made to classify 
the severity of the discase, and only its presence or absence was ro- 
corded. Introductions appearing healthy and free from the virus were 
designated (0); these susceptible to this virus, (S); introductions not 
uniform in their reaction were indicated as heterogeneous (H). Plants 
from certain introductions apneared healthy and were tested for the r 
presence of the virus by the local lesion method on Datura stramonium ae 
or Nicotiana glutinosa as described by Price (9). Results of these tests 
are shown in Table 2, ; 
Tests for resistance to bacterial canker, Phytomonas michiganensis 
(E.F.S.) Bergey et al., were mde during the winter on plants that had 
been potted 7 to 8 weeks, inoculated by injection of a few drops of an 
18 to 24-hour-old nutrient broth,culture into the stems with a hypodermic 
needle. Readings were made-5 weeks afterward. The plants were divided 
into 3 classes, (1) healthy, (2) living plants showing internal dis- - 
coloration usually accompanied by wilting and therefore considered di- 
seased, and (3) dead plants. | 
Resistance of the foliage to bacterial spot, Phytomonas vesicatoria 
(Doidge) Bergey et al., was. tested in the greenhouse about 4 weeks after 
transplanting into flats. Artificial inoculations were mde under favor- 
able temperature and humidity conditions. Three ratings were made ‘on the 


very small lesions; intermediate, (2), with larger lesions, usually 
averaging about 1 mm, in diamster ani often corky in appearance; and 
susceptible,(3) with much larger lesions and apparently possessing no 
resistance, 

Tests. for bacterial wilt resistarce, Phytomonas solanacearum (E.F.S.) 
Bergey et al., were made on 7 plants from each introduction grown in the 
glasshouse in flats during the summer of 1940. Inoculations were made 
by chopping up diseased plants obtained fram the field, flooding the flats 
with this susvension, ami then cutting the roots between alternate rows 
of plants, This inoculation was repeated twice with diseased plants re- 
moved from the flat used for inoculum At the end of the test period live 
plants were pulled, and the stems split open at the ground line. If the 
stem was discolored, the plant was considered diseased. Cuttings from 
healthy plants developed into good plants and matured fruit. Each plant 
saved was given a 1C0-plant progeny test in the summer of 1941, In cases 
where all plants of a given progeny were susceptible, the original plant _ 
was considered as an escape. 


Results and Discussion 


The observations on the resistance of the introductions tested to 4 
‘the various pathogens are given in Tables 1 to 5. The 5 species of : i 
Easoperss.cen tested are grouped in separate tables. 


any and Plant Patho logy , Ohio Agricultural Experiment Station, for 
making these inoculati ons and tak ing the records, 


é 
ling 
is 
1 be 
re~ 
ted Lo 
len 
were 
ob- 
in 
n 
or 
ed 
in 
ons 
to 3 
and 
| 
rma 
C~ 
4 
— 


5k 


Of the species tested, L. peruviamum apparently offered the 
highest type of resistance to the diseases studied. It appeared to be 
particularly valuable as a source of resistance to tobacco mosaic and 
to leaf mold, being almost uniformly resistant to both, In addition, 
certain introductions of L. peruvianum were resistant to fusarium wilt, 
septoria and elternaria leaf blights,.and bacterial spot. On the other 
hand, this snyecies seemed to have little resistance to bacterial canker 
or bacterial wilt. L. peruvianum is considered rather difficuit to 
hybridize with red- fruited types, but the cross L. pimpinellifolium X 
L. peruvianum (P.I. 126431) has been made at the Indiana Station, and 
fertile F2 seed has been obtained there. Holmes (5) and Virgin (10) 
obtained fertile crosses between L. peruvianum and red-fruited forms 
of the domestic species. A cross wi th L. peruvianum var. humifusum 
(P, I. 127829) has been attempted several hurdred times at both the 
Ohio and Indiana Stations but as yet has not been successful. 

L. hirsutum was tested adequately only for resistance to the de- 
foliation diseases and to, tobatco mosaic, The species showed high resis- 
tance to these diseases, ap proachi ng immunity in many cases. With the 
exception of the variety glabratum; this species flowered but rarely 
fruited in the field in Ohio-or Todiana. In view of the apnarent associ- 
' ation between fruitfulness and severity of defoliation in commercial 
varieties, it might be expected that this resistance was partially due 
to lateness and non-fruitfulness. However, artificial inoculations under 
conditions of humidity and temperature favorable for diséase development 
indicated that this was not tie cause. It is encouraging to note that 
_ certain: other stations are using L. hirsutum as a source of resistarre 
to leaf defoliation diseases. Locke (6) has published recently on the 
resistance of ‘segregates of L. hirsutum X L. esculentum crosses to 
‘septoria and alternaria leaf blights. An attenm is being made at the 
Ohio and Indiana Stetions to transfer by hybridization the resistance of 
certain L. hirsutum introductions to commercial types of tomato. Porte 
etal. (8) have also reported hybridization for this purpose... The authors 

experienced little difficulty in obtaining fertile hybrids of this species 
with L. esculentum. 
; L.‘glandulosum has not been tested adequately for disease reaction, 
since it fruits poorly or not at all. For this reason, introductions of 
the species have not been available for routine testing work. From 
limited observations, it did not avrear to nossess any resistance to the 
diseases studied. 

| L, pimpinellifolium contained resistance to fusarium wilt and leaf 
mold. Certain introductions also appeared to have some resistance to 
septoria, as indicated by small Jesion size am delayed and reduced spor- 
ulation, Several of: the introductions, although susceptible to the to- 
bacco mosaic virus, showed very mild symptoms of the disease. L. 
pimpinellifolium is red-fruited, readily hybridizes with varieties of 

the domestic species, and has been used’ widely as a source of disease 
resistance, Since Bohn and Tucker (4) reported P.I. 79532 to be "immune" 
from fusarium wilt, it has been used widely as the source of wilt- 
resistance in several breeding programs. The Uhio data indicated that 
the resistance of this introduction has not been maintained to the Ohio 
strains of Fusarium. A comparison of the Ohio and Indiana data shows 
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essentially defoliated peruvianum P,I, 126926, 126928, 126929, 126945, 
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that although in general the resistance of an introduction is the same 
in the 2 areas, an outstanding exception to this generalization occurred 
in P.I. 79532. This species has been used by Alexander (1) as a source 
of leaf-mold-resistance in the glasshouse tomato. Some of the introduc- 
tions appeer to be homozygous for resistance to both the known strains 
of this organism, 
- esculentum, with certein exceptions, namely P.I. 126914, 
126915, 126950, 128621, 129027, 129029, 129165, and 126156, coritained 
little of value to a disease-resistance breeding program. The exceptions 
were wilt-resistant and may be valuable for this character. Certain other 
introductions may have a slight degree of resistance to septoria leaf 
blight as evidenced by somewhat less defoliation. However, Alexander (2) 
tested 180 commercial varieties of this species umier controlled condi- 
tions without finding evidence of resistance. 
_ Tests were made to determine resistance to ripe fruit rot caused 
by, Colletotrichum phomoides (Sacc,) Chester. Wide differences were in- 
dicated by the incidence of fruit rot in the field. -L. esculentum, P.I. 
129123 ard 129125, are known to be extremely susceptible. At: the Indiana 
Stetion during the summer of 1941, more than 50% of the fruits of these 
introductions had one or more lesions, but there was less than 5% in- 
fection on fruit of most other introductions and of commercial varicties. 
These 2 introductions may have veluc as susceptible checks in a breeding 
program. Attempts also were made to dctcrmine resistance by artificial 
inoculation. Because of the fleshy, perishable nature of a toimto fmit, 
this proved a difficult task. Nevertheless, there were marked differences 
in the rate at which fruits broke dow and in the rate of increase of 
lesion size. Fruit size is a variable which fas not been satisfactorily 
analyzed in its relation to resistance, The species L. esculentum and 
L. pimpinellifolium P. I. 117897, 123538, 124165, 126417, 120934, 126939, 
126227, 128233, 128237, 128446, 128623, 129054, 129065, 129119, and 
129932 appeared to possess resistance, as indicated by rapidity of fruit 
breakdown and rate of increase in lesion size. Much more work needs to. a 
be done to locate resistance to this disease, but it is believed tiat | 
marked differences in resistance are present in the collection. ae 
Fruit cracking is important in influencing the amount of loss by 
fruit rot, as well as in decreasing the commercial value of the fruit. 
It was observed that some introductions typically cracked radially, while 
others cracked concentrically. The species L. esculentum um P. 1. 118327, 
125831, 126412, 126452, and 126815 appeared to be extremely susceptible 
and to have value as susceptible check material. During the summer of 
1941 L. esculentum and L. inellifolium P.I. 91458, 92864, 92865, 
93302, 118407, 118611, 120267, 124133, 126929, 126946, 127795, 129108, 
129109, 129110, 129119, 129120, and 129881 produced practically no 
crecked fruit even though allowed to hang to extreme maturity. Certain 
of these introductions were under observation for more than one season 
and may be considered to have some degree of resistance to cracking. os 
An observation regarding possible resistance of L. hirsutumvar. — pee 


glabra tum P,I. 134417 to red spider is of interest and, probably worth 


recording, This introduction showed no injury during a red spider in- 
teats tion that killed L. glandulosum P.I.. 126435, 126439, and 126949, and 
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and 127829, and several introductions each of L. pimpinellifolium and 
L. esculentum. Some red spiders were observed on the leaves of P.I.. . 
134417, but, since the foliage of plants of this introduction was inter- 
mingled with the foliage of plants of severcly infested introductions, 
it is not known whether these individuals had become established or 
were migrants. The other L. hirsutum introductions, 126445, 126446, 
and 126936, also appeared to possess some resistance. cae 

The survey reported here shows that resistance to practically 
all the important tomato diseases occurs in the genus Lycopersicon. 

It is reasonable to expect that in time, such resistance can be trans- 
ferred to commercial tomato varieties, since representatives of most 
of the wild specics possessing resistence have been crossed with vari- 
eties of the domestic species, 

Since most crosses between the green-fruited species, L. peru- 
vianun, L. hirsutum, and L. glandulosum,. and .the. red-fruited species, 
L. esculentum and L. pimpinellifolium, are obtained with more or less 
difficulty, certain techniques may prove of value in transferring the 
genes for disease resistance to commercial tyoves. Crosses have been 
obtained between red“fruited species and both L. hirsutum and L. peru- 
vianum., Additional crosses with introductions of the green-fruit ed 
species might be obtained more easily if segregates from the crosses 
already obtained were used instead of some of the standard varieties 
of L. esculentum, Segregates from this "bridging-cross" might then be 
expected.to cross more readily with commercial varieties. Also, con- 
sideration might be given to the feasibility of crossing 2 desirable 
- introductions of a given species, cbtaining a segregate that combined 

the desired features of both parents, then putting all the effort neces- 
sary into obtaining the cross of this segregate with commercial types. 

Because of host amd parasite variation, a given introduction 
might show a different reaction to a specific organism from that re- 
ported in this survey in some cases. Some introductions used in this 
study were observed to be heterogeneous for disease reaction; con- 
sequently, it is possible that with subsequent seed multiplication, 
different genotypes may appear. -However, since the tomato is largely 
self-nollinated, this source of variation should be small. The patho- 
gens also may:vary in different localities, An cxample of pathogenic 
variation is indicated by the differences in the results dtained from 
the Ohio and Indiana fusarium-wilt tests. It is to be expected that 
pathogenic variation will be found in other organisms ‘as well, since 
the discovery of.rcsistant plants furnishes a differential host on 
which variants may devclop and be selected, 


Sunmary 


1. Four hundred forty-cight tomato introductions of the Division of 
Plant. Exploration and Introduction, Bureau of Plant Industry, 
United States Departmnt of Agriculture; heve been tested for 
their reaction to most of the important tomato diseases occurring 
in the’ North-Central région-of the United States, and have been 
classified according to their resistance or susceptibility. 
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Virgin, W. J. The Chilean tomato, Lycopersicon chilense, found 
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The introductions included 5 species of the genus Lycopersicon. 

In some species high resistance was found to fusarium wilt, leaf mold, 
septoria and alternaria leaf blights, common tobacco mosaic, and bac- 
terial spot. Resistance to ripe fruit rot by Colletotrichum 
was indicated. No marked resistance was found to bacterial canker 
and bacterial wilt. 

Wide: differences: in the severity of cracking of red-fruited intro- 
duictions were observed,’ 

What appeared to be resistance to rod A sontieed was observed in one 
species, 


‘LITERATURE CITED 


Alexander, L. J. Leaf mold resistance in:the tomato. Chio Agr. 
Exp. Sta. Bul. 539. 1934. 

- Survey of tomato varieties for resistanee to 

scptoria leaf spot, “Ohio Agr. Exp. Sta. Ann. Rep., Gul. 548: 

32-33. 193 5e 

. A new strain of the leef mold fungus, Cladosporium 
fulvum, (Abst.) Phytopath, 30: 1, 1940. 

Bohn, G. W., and C. W. Tucker. Studies on fusarium wilt of the to- 
mato. I. Immunity in Lycopersicon pimpinellifolium Mill, and 
its inheritance in hybrids. Missouri Agr. Exp. Sta. Res. Bul. 
311. 1940, F 

Holmes, F. O. The Chilean tomato, Lycopersicon chilense, as a pos- 
sible source of disease resistance. Phytopeth. 29: 215-216. 1939.. 

Locke, S. B. Resistance in South Americeén Lycopersicon spet¢ies to 

“early blight and septoria blight. (Abst.) Phytopath. 32:12, 1942. 

Muller, Cornelius H. A revision of the genus Lycopersicon. U. S. 
Dept. Agr. Mise. Pub. 382. 1940. 

Porte, W. S., S. P. Doolittle, and F, L. Wellman. Hybridization of 
a mosaic-tolerant, wilt-rcsistant Lycopersicon hirsutum with _ 

‘ Lycopersicon esculentum. Phytopath. 29: 757-759. 1939. 

Price, W. C. Local lesions on been leaves inoculated with‘ tobacco 

mosaic virus. Amer. Journ. Bot. 17: 694-702. 1930. 


resistant to curly so Phytovath. 30:. 280. 1940. 
Wright, Vedder, and R. E. Lincoln. Resistance to defoliation discases 
in tomato, Purdue University Agr. Exp. Sta. Ann. Rep. 53 (1940): 
42-13, 


> 
. yi 
- 
1 i 
4 
3. 
he 
5. 
> 
6 
| 8 
ray. 
4 
: 
. 
‘ 
. 
‘ 
4 
— 
> 
hy 


Disease resistance of introductions of the species 
Lycopersicon peruvianum 


Pia, 3 


Glove Strain 


Globelle Strain 


126431": 
126926*; 
126928*: 
126929*: 
126930*: 
126944*: 


126935*: 
127830*: 


| 


127832*: 
12861,5* : 
12864,6*: 
12861,7*: 
128648": 
128652*: 
128654, -: 

128655*: 


128660*: 


128661*: 
128663*: 


12902137 


127829*: 


Table l. 
FUSARLUM WILT 
indiana 
2 
No. : No.: No.: No.: 
1 : 
0 2314 10 : 80 
| 8 : 100 
40 +: 1: 1b/ : 
: t : 
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55 ab/; 
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Variety humifusum 
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* Introduction classified by Muller (7). 
a/Listed by Muller as L. esculentum var. cerasiforme. 


been 


b/Indicates summation of more than one test. 


mixed. 


Obviously secd has 


58 | 
| 
3 
4 10 | 
0 
ob/ 
12691,5* 
4 12691,6*: ob/ 
128656*: 0 
0 
: 25 ob/ 
"ea : 2h ob/ | 
: 23 
24 cb/ 
j 10 
: 25 ob/ 
| : : 
0: 0:34: 0: 


WLLT 
: Healthy 


: BACTERIAL 


TERIAL: 


‘Health 


Lycopersicon poruvianum (Cont.) 


TALTERNARTA: TOBACCO IBACTERIAL CANKER : BAC- 


: LEAP. SPOT + LEAP 


OT MOSAIC 


Disease resistance of introductions of, the species 


sOhio: Ind.:Ohio: Ind.:Ohio:Ind. 


Table 1. 
FSEPTORIA 
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Variety dentatum 


126935*: 
127830*: 
127831*: 
127832*: 
128645*: 
12864,6* : 


3 = susceptibility; H = heterogen- 
S = susceptibility; H = heberogen- 


Variety humifusum 


0 = healthy; 
OQ = healthy; 


d/ Ranked: for resistance. 


Ranked for resistarce. 


has 


in 
1264,31*: 
126926*: 
126928*: 
128660*: 2. : : : : : : : 


Table 2, Disease resistance of introductions of the species 
hirsutum 
: : LEAF MOLD 
8 Indiana =: Globe Strain : Globelle Strain 
Number !Fleck:Susc. :Res.sFleck:Susc. 
: .No.':No.: No.: No. Pet. % Now: No.st No.s No. ¢ No. 
126447%: 3 (2. : : : 
12644,9* : : : : : : : : 

126936*: : t : : : 
127826 :: See : : : : : : : 
127827*: : : t : : : : 

Variety glabratum 
129157*: : : : : : : : 
134417 : O 52 : Oe 258 350/ 
Table 3. Disease resistance of introductions of the species 
Lycopersicon glandulosum 
FUSARIUM WILT 3 LEAF MOLD 
P.I. Ohio indiana : Globe Strain Globelle Strain 
Number 
: No. No.: No.s No. : Pct. : No.: WNo.: WNo.: No.: No. 
126434": : : : : : : : : : : 
1264,35*: : : : : : 
1264,38*: : : : : : : : : : 
126439": : : : : : : : 
: : : : : : : 
1264,41*: : : : : : : : 

12644,3*: : : : : : : : 
126418": : : : : : : : : : : 
1261,50*:: : ; : : : : : : : : 
126949": : : : : : : : : : : 


* Introductions classified by Muller (1). 
a/Tested for presence of virus by local lesions method, Price (9). 
b/Indicates summation of more than 1 test. 


60 
3 
12 
: 12 
12 
‘ 12 
12 
12 
12 
13 
13. 
‘ 
Nu 
12 
12¢ 
12 
12 
12 
12¢ 
12 
12¢ 
‘ 
“ 12¢ 
c/ 
| 


Table 2, Disease resistance of introductions of the species. 
hirsutum (Cont.) 


:SEPTORIA : ALTERNARIA: TOBACCO” : BACTERIAL CANKER ;BAC- :BACTERIAL 
P.I. :LEAF SPOT'.: LEAF SPOT : MOSAIC :TERIAL: WILT 
Numb er :Ohio sInd.:Ohio: Healthy” 
*rRank?Rank® Rank@Rank No. : Nos: No.: Rank*: Pct. 


0 
0 


1 


2 
2 
2 
2 
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Variety giobratum 


ee ef 


- Table 3. Disease resistance of foreign introductions of the 
species Lycopersicon glandulosum (Cont.) 


:SEPTCRIA’ :ALTERNARIA:TCBACCO : BACTERIAL CANKER 
:LEAF SPOT :LEAF SPCT : MCSAIC TERIAL 
:Ohio s:ind.:Onio; Ohio: Ind, :Heal th Dis. SPOT 


BACTERIAL 
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126434*: 
1261,35*: 
126438*: 
126439*: 
12644C*: 
126441*: 
126443*: 1 
126448*: 1 
1264,50*: 
1269149": 
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ee se se ** of ee fee ef 


2 
° 


ee ef ee *¢ ee ee « 


c/ Ranked for. resistance. 0 = healthy; 3 = susceptibility; H = heterogeneous, 
ad/ Ranked for resistance. O = healthy; S = susceptibility; H = heterogeneous. 
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* Introductions identified by Muller (7). - 


a/Identified by Muller as L. glandulosum. Obviously a mixture. 


Summation of more than 1 test. 
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¢/ Ranked for resistance. 0 = healthy; 3 = susceptibility; H = heterogeéne 


Ranked for resistance. 0 = healthy; S = susceptibility; H = heterogeneous. 
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Table 5. Disease resistance of foreign introductions of the 


species Lycopersicon estylentum grouped according . 
to horticulturai types (Gent. ) 
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c/ Ranked for resistance. 0 = healthy; 3 = susceptibility; H = heterogeneous. | 
d@/ Ranked for resistance. 0 = healthy; S = susceptibility; H = heterogeneous. 
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** Introductions identified by Muller (7). 


b/ Summation of more than one test. 
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*- Introductions identified by Muller (7). 
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